Opsonization by antigen-specific antibodies as a mechanism of protective immunity induced by Plasmodium falciparum circumsporozoite protein-based vaccine.
Recently conducted trials involving the Plasmodium falciparum circumsporozoite (CS) protein-based RTS,S malaria vaccine yielded unprecedented protection against a challenge with infectious sporozoites (spzs). The RTS,S vaccine induced high titres of CS protein-specific antibodies (Abs) in many of the protected volunteers, but the contribution of these Abs to protection remains unknown. Because opsonization by Ab promotes the uptake and destruction of spzs by monocytes and macrophages in both rodent and primate malaria, we asked if the RTS,S-induced Abs have antigen-specific opsonizing activity. Screening plasma from a large number of subjects using spzs was impractical, therefore we developed an alternative assay based on cytofluorometry that allowed the detection of fluoresceinated-Ag-Ab complexes endocytosed by the FcR+ THP-1 human monocyte line. The results showed that plasma samples from RTS,S-immunized subjects contained opsonizing CS protein-specific Abs and the endocytic activity of these Abs in protected subjects was significantly higher than in subjects who were susceptible to infection with spzs. We also demonstrated by electron microscopy that live spzs exposed to RTS,S-immune plasma could be internalized by the THP-1 cells. These results suggest that opsonization by CS protein-specific Abs might be one of the mechanisms that contributes to RTS,S-induced protective immunity.